Introduction
Vinylidene chloride (HzC:CClz, synonym: 1,1-dichloroethylene) is a colorless and volatile liquid. It boils at 31.6 ~ it is a flammable compound, and the explosive limit in air is 5.6 to 11.4070. It is copolymerized with vinyl chloride and acrylonitrile to form various kinds of saran and copolymers (1, 2) . Vinylidene chloride is a lachrymator and a cancer suspect agent. At present no occupational exposure limits for vinyIidene chloride have been established; however, The American Conference of Governmental Inaustrial Hygienists, Inc. has adopted 40 mg/m 3 or l0 ppm (3) as a threshold limit value (TLV--Time Weighted Average). The Manufacturing Chemists Association has recommended even a lower (5 mg/m a) Time Weighted Average (TWA) as an exposure limit (4) .
During the summer of 1979, attempts were made at this laboratory to develop a gas-chromatographic procedure for analysis of vinylidene chloride. In the meantime Foerst (5) reported that vinylidene chloride can be analyzed by gas chromatography by using Durapak OPN as an analytical column.
The object of this report is to describe the analysis of vinylidene chloride by the gas-chromatographic procedure developed at this laboratory by using an analytical column packed with 10070 Apiezon L on acid-washed Chromosorb-P. A preliminary summary of this work has been reported (6).
Preparation of Vinylidene Chloride and Vinyl Chloride Standards by Using Activated Carbon Tubes
Vinylidene chloride (12 ppm) and vinyl chloride (2 ppm) from a standard environment (50 L) were adsorbed on activated carbon tubes (charcoal tubes Lot 105, Environmental Compliance Corp., Venetta, Pennsylvania) by sampling 8.5 L of air using a personal air sampler (0.51 mL/count, SKC Inc., Eighty Four, Pennsylvania).
Desorption Efficiency Study
The first section of the charcoal tube (100 mg activated carbon, Lot 105, Environmental Compliance Corp., Venetta, Pennsylvania) was loaded with 2 /~L of vinylidene chloride. The tubes were immediately stored at 4~ for 24 to 96 hours. The activated carbon particles from the first section of the tube were transferred to a glass vial (Wheaton Scientific, Millville, New Jersey) and the adsorbed solvent was desorbed with 0.5 mL of carbon disulfide. The recovery of vinylidene chloride after desorption was calculated by comparing the results with the standard curve. The standard curve was computed from the data obtained from vinylidene chloride standards prepared in carbon disulfide.
Gas Chromatography
The gas-chromatographic analysis was conducted by using a gas chromatograph (Beckman GC 72-5) equipped with a flame ionization detector. The analytical column used was a 3 m x 6 mm i.d. stainless steel column packed with 10070 Apiezon L (AUtech Associates, Arlington Heights, Illinois) on 60 to 80 mesh size acid-washed Chromosorb-P (Analabs, New Haven, Connecticut). The analytical conditions were: column temperature, 100~ isothermal; inlet temperature 150~ and detector temperature, 250~ Argon (60 mL/min) was used as a carrier gas. Vinylidene chloride adsorbed on activated carbon was desorbed with 0.5 mL of carbon disulfide. Aliquots (2/~L) were injected by using the solvent flush technique.
tively. The overall mean desorption efficiency was 97.2 • 1.05~ (Table I) 
Results and Discussion
The results showed that vinylidene chloride dissolved in carbon disulfide can be determined by gas chromatography using a column packed with Apiezon L on acid-washed Chromosorb-P. The results obtained for the different concentrations (1.21 mg to 4.85 mg) of vinylidene chloride were linear ( Figure 1 ).
Foerst reported (5) that some of the analytical columns tested were not useful for obtaining adequate separation either between vinyl chloride and vinylidene chloride or between vinylidene chloride and carbon disulfide. The results obtained in this study (Figure 2 ) indicated that this column (Apiezon L on acid-washed Chromosorb-P) can be used for obtaining the adequate separation either between vinyl chloride and vinylidene chloride or between vinylidene chloride and carbon disulfide. This analytical column has been used in this laboratory for determination of vinyl chloride.
The desorption efficiency of carbon disulfide for desorption of vinylidene chloride from activated carbon was 97.8 _+ 1.30 and 96.6 _+ 1.96% after one and four days storage, respec- vinylidene chloride used to load the charcoal beds. The desorption efficiency of a compound varies from one laboratory to another depending upon the kind of charcoal particles used and the amount of substance loaded on the activated carbon (7) . In general the results are in agreement with the findings of Foerst (5) that vinylidene chloride can be adsorbed on activated carbon and the adsorbed vapors can be desorbed with carbon disulfide.
